Summary &horbar; Three experiments were undertaken to investigate the effect of some factors on survival and viability of bovine blastocysts produced in vitro in serum-free oviduct-conditioned media. In vitro survival to freezing was higher for blastocysts appearing on days 6 and 7 than for day 8 blastocysts (67 and 50% hatching rate vs 12%). 
INTRODUCTION
The first calf produced from in vitro fertilization of an in vivo matured oocyte was a male born in 1981 (Brackett et al, 1982) . Over the past 10 years, major advances have been made in controlling the in vitro maturation (IVM), fertilization (IVF) and culture (IVC) of cow oocytes and eggs and several groups have reported the occurrence of pregnancies and the birth of calves following IVM and IVF (see review by Greve and Madison, 1991; Mermillod etal, 1992a (Gordon and Lu, 1990;  Gordon, 1991; Van Soom et al, 1994) .
Reports on the cryopreservation of in vitro-produced embryos are more recent (see Leibo, 1992 ; Leibo and Loskutoff, 1993) and survival after thawing is quite variable. Here again, full documentation of the birth and viability of animals produced from cryopreserved in vitro embryos is scarce (Goto etal, 1989; Tachikawa etal, 1993; Zhang et al, 1993) . Many factors other than those inherent to the in vitro technique itself affect the viability of in vitro-produced embryos.
The objectives of this study were: 1) to test in vitro survival after freezing of embryos reaching the blastocyst stage on days 6-8 of culture, in serum-free, conditioned medium; 2) to evaluate the viability of bovine blastocysts produced in vitro in a serum-free conditioned medium after transfer to recipient heifers or cows; and 3) to compare the developmental competence of control unfrozen blastocysts with that of frozenthawed blastocysts, both groups of which were produced in vitro in serum-free medium, by transfer into recipient heifers. Massip et al (1993a) . After thawing (15 s in a 20°C water bath), the contents of each straw was expelled into a petri dish and mixed by shaking rapidly; after 10 min at room temperature, embryos were washed twice in PBS for 10 min. They were then cultured on feederlayer of mouse inactivated fetal fibroblasts (as described for ES cell culture in Rudnicki and McBurney, 1987) (Zoli etal, 1992) and rectal palpation on day 90. Birth and normality of calves were scored for each transfer protocol.
MATERIALS AND METHODS

In
Statistics
The data in tables I-III were compared using chisquare analysis. The data in figure 1 were compared using the SAS procedure lifetest (Cox and Oakes, 1984 (Grisart ef al, 1994) showed a link between early cleavage kinetics and further development. The results from cytogenetic studies by Plante and King (1992) show that as the interval between insemination and cleavage increases, the ability to develop to the hatched blastocyst stage decreases. This failure in development may be related to the higher incidence of abnormalities in the 'late' groups (King, 1991 (1992) . They found that at 7 d post-insemination the most advanced group of in vitro-produced bovine embryos, consisted predominantly of male embryos as was also reported by Xu et al (1992) and Yadar et al (1993) .
In conclusion, survival to freezing of blastocysts produced in vitro in serum-free conditioned medium was higher for day 6 and 7 blastocysts than for day 8. The synchrony between embryo and recipient seems to be dependent on embryo quality, although -1 d asynchrony would be preferable. Finally, from these results it appears that the viability of in vitro-derived embryos is still lower than for in viw embryos. Morphological, cellular and physiological differ-' ences have been described (Iwasaki et al, 1990 ; Van Soom and De Kruif, 1992 ; Leibo and Loskutoff, 1993; Leibo, 1993, 1994) which affect the viability and sensitivity to cooling and freezing. For example, in vitro embryos have a more buoyant density (< 1.2) than in vivo ones (> 1.3). The sensitivity of the zona pellucida to pronase digestion is greater in embryos produced in vitro than in vivo (Pollard and Leibo, 1993) . This could explain the discrepancy between the hatching rate in vitro and the implantation rate. In vitro embryos are able to hatch in vitro but unable to implant in vivo perhaps due to deficient production of luteotrophic factors (Hernandez-Ledezma ef al, 1993) . In this case, co-transfer of these embryos with trophoblastic vesicles might improve the transfer success (Heyman et al, 1987) . In any case, the quality of in vitroderived embryos and consequently their survival and viability after transfer or cryopreservation depend on the improvement of the in vitro methodology. Finally, the rate of early cleavage and freezing resistance could represent reliable criteria for assessment of the viability of such embryos (Greve et al, 1993) .
